The Time Dependent Ginzburg-Landau (TDGL) equation can be used to study the characteristics of superconductors in the evolution of time to reach equilibrium. This study uses the ѰU method to numerically calculate critical field values more easily. Previous research has been carried out on size variations, kappa variations, proximity effects and so on. In this study, a comparison between squares and rectangles with the same size of area for type II superconductor , then it is found that the critical field Hc 3 is the same value for each of the same area.
Introduction
Qiang (2005), Rosyida, et al (2017) , and Anwar, et al (2014) , have done numeric research to solve TDGL equation computationally. In the calculations, use ψU method to obtain consistency convergent results as shown by Winiecki and Adams (2002) . In addition to the parameters κ and size, the influence of the critical field is also derived from the Proximity Effect as shown by Anwar (2015) , anisotropic perturbations as shown by Lin and Lipavský (2008) , and the Bifurcation Effect as shown by Ma and Wang (2005) , Anwary, et al (2018) , and Belova, et al (2011) , performed calculations for integer parameter κ parameters to find an effect on critical field changes. Poskarina, et al (2018) , made calculations using variations in size with rectangular shapes found that the greater the size affects the critical field. This research studies the value of type II superconducting critical fields comparing rectangular and square shapes with various size variations that have the same area at κ = 1.5 .
Research Method
The search for critical field values from the TDGL equation cannot be done analytically because the equation is complex and coupled so computational calculations are performed as shown by Saitoh and Hayakawa (2012) . This study uses a squareshaped superconducting material with the size of the sides Nx and Ny then subjected to a uniform external magnetic field in the direction of the positive z-axis and also the time wave as shown in Figure 1 . The use of the ψU method means that superconducting materials are considered to be composed of a set of cells of a size, which for each cell contains three fundamental quantities namely ψ ij , Ux and Uy .
As shown in [12] , [13], and [14] , the TDGL Equation can be written as follows :
With the terms of the parameters the default is
(3) And the condition of the magnetic field limit is
The value of the squared obtained TDGL equation and the boundary conditions can be technically observed from the value of the ratio of the circumference and area of the superconductor. The circumference ratio value per area close to zero shows that the boundary condition equation does not have much effect so that for this size it can be categorized as a large bulk.
Results and Discussion
The value of the size variation used in this study is presented in the following table 1: Table 1 shows that a small increase in circumference value per area did not change the value of Hc 1 . This can be seen in the circumference value of 0.33 with 0.35 and superkonduktor x z y H(t) 0.13 with 0.16. As it is known that the circumference represents the physical properties of superconductors from the calculation of boundary conditions while the area represents the physical properties of superconductors from TDGL calculations. So that it can practically study the physical properties of superconductors through a comparison of circumference and area.
Hc 1 is a low critical field where the external field begins to penetrate superconducting material in the form of vortex. This shows that the external magnetic field has succeeded in penetrating some of the material but the other part is still superconducting, or also known as a mixed state. Whereas Hc 3 is an external field value that is able to totally eliminate superconducting properties. Suzuki (2005) , explains that Hc 1 can be sought when a turning point occurs in a squared, ie when the psi squared value first shows an increase. Meanwhile, to find Hc 3 by finding an external magnetic field where psi squared is zero at first. Cyrot and Pavuna (1992) , show that this condition occurs when the material has totally lost its superconducting properties . Here is a graph of squares divided into small, medium and large areas. The graph shown in Figure 2-4 shows that in general the pattern shown is the same as the theory of superconducting behavior when given an external magnetic field. Then look for the critical field by tracing from the computational output data. Figure 5-7 shows that the value of the critical field tend almost stable with a decreased less when the width is enlarged. An interesting equation is that the critical field value for a square is always smaller than the long square with the same area. Figure 5-7 shows that the value of the critical field tends to be almost stable with a smaller decrease when the width is enlarged. The results were interesting contained in the value of the critical field for a square is always smaller than the square panja n g the same area. Kopnin (2006) , and Tinkham (1996) , say that the effect of size variations on the value of this critical field is related to the depth of penetration of the external field to the material.
Conclusion
The critical field values of the superconductors of type II for κ = 1.5 have been calculated successfully to compare the critical field values between square and rectangular shapes with the same area of 144, 256 and 1024 using the numerical computation of the ψU method. Type II superconductors have two critical fields namely low critical field Hc 1 and surface critical field Hc 3 . The value of Hc 1 and Hc 3 depends on the shape with a circumference ratio value per area.
